To investigate the frequency of gambling in people who have been diagnosed with major depressive disorder (MDD) or bipolar disorder (BD). Secondary objectives were to examine: sex differences in the rates of gambling behaviour, the temporal relation between onset of mood disorders and problem gambling, psychiatric comorbidities associated with problem gambling, and the influences of problem gambling on quality of life.
P roblem gambling involves a pattern of repeated gambling behaviour that disrupts a person's life including, but not limited to, family life, occupational functioning, finances, and personal well-being. 1 The prevalence of problem gambling in Canada is estimated at about 2%, 2 while a further 3% of Canadians are at low risk for problem gambling. 3 Studies have shown that problem gamblers frequently exhibit symptoms of mood disorders. Despite the significant association between mood disorders and problem gambling, there have been few explorations of the temporal relation and comorbid risk factors of problem or PG in psychiatric populations. Extant studies evaluating MDD and BD are limited by the small sample size, failure to consider the temporal relation between gambling problems and mood disorders, or inconsistent findings on the comorbidities or determinants of gambling behaviours. [4] [5] [6] There is little research that explores the risk of gambling in mood disorder populations and the contribution of psychiatric comorbidity to treatment outcome or quality of life.
Through a unique partnership involving the Mood Disorders Society of Canada, the Canadian Network for Mood and Anxiety Treatments, and Brown University in Rhode Island, the mutually defined primary objective of our study was to investigate the frequency of gambling problems in people who have been diagnosed with MDD or BD. The secondary objectives were to examine: sex differences in the rates of gambling behaviour, the temporal relation between the onset of mood disorders and problem gambling in the 2 groups, the influence of anxiety and substance use comorbidity on gambling behaviours in MDD and BD populations, and the influence of gambling behaviours on quality of life in MDD and BD populations.
Method

Study Design
This was a single-visit, multisite study involving 5 sites in Canada (University Health Network in Toronto, Walter C Mackenzie Health Sciences Centre in Edmonton, Queen Elizabeth II Health Sciences Centre in Halifax, the Providence Continuing Care Centre in Kingston, and the Royal Ottawa Hospital in Ottawa) and 1 site in the United States (Rhode Island Hospital, Rhode Island). Over 60% of subjects were recruited from the 3 sites in Ontario (Table 1 ). Prior to initiation of any site, an interrater reliability session was held for all study coordinators and standardized instructions for questionnaire administration were provided for use at each centre.
Sample
People (n = 606; aged 18 years and older) meeting criteria for lifetime MDD or BD I or II, defined according to the DSM-IV-TR, 7 were recruited from outpatient mood disorder and general psychiatric clinics and advertisements posted in local hospitals. Posters invited participants who had a diagnosed mood disorder to complete interviews and questionnaires on lifestyle and mood symptoms. Subjects were excluded from the study if they met criteria for schizophrenia or other psychotic disorders. The study was approved by local Research Ethics Boards at each of the recruiting sites. All enrolled subjects provided written informed consent.
Primary Measures
Psychiatric diagnoses were confirmed using the short version of the MINI, version 5.0.0 PLUS 8 for DSM-IV. The structured interview was administered by a trained research coordinator, and included modules for mood and anxiety disorders, current suicide risk, and alcohol and other substance dependence and abuse. The researchers at the Rhode Island Hospital site applied the SCID-P in place of the MINI. The MINI has been validated against the SCID-P as well as the CIDI for the International Classification of Diseases, 10th Revision. 9 At the time of interview, depressive and hypo or manic symptom severities were assessed, respectively, using the clinician-rated HDRS 7-item 10 and the YMRS. 11 The prevalence of problem gambling was assessed with a self-report questionnaire: the CPGI. 1 The CPGI is a 9-item self-report questionnaire scored using a 4-point Likert scale that assesses problem gambling severity in the past year. The CPGI divides scores into categories to indicate 4 severity levels of gambling (0 = nonproblem gambler; 1-2 = low risk Our study classified people scoring 3 or more on the CPGI as problem gamblers. The decision to collapse moderate risk and problem gambler categories was performed to increase sample size as has been done previously. 2, 12 Sociodemographic data were collected and included age, sex, ethnicity, marital status, education, and income. Other measures included the Q-LES-Q (a 16-item self-report questionnaire), used to evaluate current quality of life 13 ; the NEO-FFI Personality Inventory 14 (a 60-item self-report questionnaire), used to assess personality according to the Five Factor (neuroticism, conscientiousness, extraversion, openness, and agreeableness) model; the TAQ 15 (a 36-item self-report questionnaire), used to separately assess the cognitive, somatic, and behavioural domains of anxiety; and the QIDS-SR16 16 (a 16-item self-report scale), used to assess severity of depression, and has been applied in many depression treatment trials.
To capture the temporal relation between mood disorder and gambling, 2 scales were developed based on the DSM-IV-TR criteria for MDD and PG disorder: the TAM and the TAG. These 2 scales provide a chronological account of milestones for onset of mood disorder and onset of gambling problems. Mean age scores were calculated for the TAM and the TAG and subsequently used in the analysis of temporal relations between mood and gambling pathology.
Statistical Analysis
The analysis herein focuses on past-year problem gambling, which is defined as moderate risk or severe problem gambling (that is, a CPGI score of 3 or more). Analyses were first conducted for: any mood disorder (including all subjects) and then separately for MDD and BD I or II populations. The chi-square statistic was employed to compare demographic characteristics, rates of problem gambling, and psychiatric comorbidity. Logistic regressions were performed to identify risk factors associated with problem gambling. The independent t test was implemented to compare mean scores between gamblers and nongamblers on continuous variables such as the HDRS-7, YMRS, QIDS, TAQ, NEO-FFI.
Stepwise multiple logistic regressions were performed to identify a set of significant and unique correlates of problem gambling behaviour. Variables included in the multiple logistic regressions were first identified as significant individual covariates associated with problem gambling. Two separate multiple logistic regressions were applied: MDD and BD. The variables included in the MDD group included: educational attainment, lifetime alcohol dependence, current OCD, risk for suicide in the past month, HDRS-7 score, TAQ total score, Q-LES-Q, and the personality factors of neuroticism, openness, agreeableness, and conscientiousness. The variables included in the BD group were: sex, ethnicity, lifetime alcohol dependence, lifetime substance dependence, current specific phobia, HDRS-7, TAQ-somatic subscale, Q-LES-Q, and the personality factors of agreeableness and conscientiousness. The QIDS was excluded from the logistic regression because it was highly correlated with the HDRS-7. All tests were 2-tailed with statistical significance (a < 0.05).
Results
A total of 606 respondents were enrolled, of whom 27 withdrew consent, leaving a sample of 579 (female: n = 379, male: n = 200) for analysis (mean age 44.8 years, SD 12.1). A positive diagnosis for lifetime BD was confirmed in 52.5% (BD I = 227, BD II = 77) of the subjects; 5.3% (n = 16) of subjects with BD met criteria for a current manic or hypomanic episode at the time of interview, and 29.5% (n = 86) met criteria for an MDE. Meeting diagnostic criteria for MDD were 47.5% (n = 275) of subjects, with 55.5% presenting in a current MDE at the time of interview.
The prevalence of low-risk problem gambling was 11.0% (n = 61), moderate risk 7.0% (n = 39), and problem gambler 5.4% (n = 30). The prevalence of problem gambling, as defined by greater than 3 on the CPGI for the total mood disorder sample, was 12.4% (n = 69). The prevalence of problem gambling was significantly higher in 3 Canadian sites: Ottawa (19.6%), Toronto (17.8%), and Edmonton (16.0%), compared with the other 3 sites: Kingston (10.0%), Halifax (4.3%), and Rhode Island (4.1%), (c 2 = 19.054, df = 5, P = 0.002) ( Table 1 ). There were no significant differences in the prevalence rates of problem gambling by the type of mood disorder diagnosis (Table 2 ).
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The prevalence of problem gambling was significantly associated with several sociodemographic characteristics in people with a mood disorder ( Table 3 ). People with MDD and problem gambling were significantly less likely to have any post-secondary education, compared with nongamblers (56.25%, compared with 77.53%; c 2 = 9.258, df = 2, P = 0.01); this was not the case for people with BD. People with BD and problem gambling were significantly more likely to be of non-Caucasian ethnicity, compared with nongamblers with BD (20.7%, compared with 6.4%; c 2 = 7.161, df = 1, P = 0.007). The presence of problem gambling was not significantly associated with annual income, employment status, or marital status in the MDD or BD groups.
Temporal Assessment of Problem Gambling
The TAG questionnaire identified that the onset of the mood disorder preceded the onset of gambling pathology in 80.6% of females, and 57.7% of males (c 2 = 3.830, df = 1, P = 0.05).
In the MDD group, the onset of mood disorder preceded the onset of gambling pathology in 77.3% of females, and 25.0% of males (c 2 = 6.903, df = 1, P = 0.009). In the BD group, the onset of mood disorder preceded the onset of gambling pathology in 85.7% of females and 72.2% of males, though the difference was not statistically significant.
Psychiatric Comorbidities
People with a mood disorder who met CPGI criteria for problem gambling had significantly increased odds of current panic disorder (OR Table 4 . gamblers. People with BD who met criteria for problem gambling had significantly lower scores on the agreeableness (mean 26.31, SD 6.66, compared with mean 31.65, SD 6.59; t = 4.549, df = 288, P < 0.001) and conscientiousness subscales (mean 25.17, SD 7.44, compared with mean 28.61, SD 7.85; t = 2.482, df = 288, P = 0.01), as compared with nonproblem gamblers. There were no significant findings for the NEO-FFI factor of extraversion in either mood disorder group.
Quality of Life
Mood Symptom Severity
People with MDD meeting criteria for problem gambling scored significantly higher on depressive symptom severity as measured with the mean HDRS-7 score as compared with nonproblem gamblers with MDD (mean 10.45, SD 5.59, compared with mean 7.73, SD 5.67; t = 2.585, df = 260, P = 0.01). This finding remained significant for people with BD (mean 7.67, SD 5.29, compared with mean 5.41, SD 5.33; t = 2.386, df = 288, P = 0.02). Within the BD group, there were no significant difference between problem gamblers and nongamblers in manic symptom severity as measured with the mean YMRS score. People with MDD meeting criteria for problem gambling had a significantly higher mean score on the QIDS than those without problem gambling (mean 15.52, SD 4.35, compared with mean 11.95, SD 5.86; t = 4.198, df = 260, P < 0.001). These results were not significant for the BD group.
Predictors of Problem Gambling-Results From a Multiple Logistic Regression
Results from a multiple logistic regression indicate that for people with MDD, past-year problem gambling was significantly predicted by having an educational attainment of high school diploma or less (OR 2.57; 95% CI 1.07 to 6.17), the personality factor of agreeableness (OR 0.92; 95% CI 0.86 to 0.90), and quality of life (OR 0.94; 95% CI 0.90 to 0.98). For the BD group, problem gambling was significantly predicted by being of non-Caucasian ethnicity (OR 2.82; 95% CI 1.21 to 6.57), lifetime alcohol dependence (OR 4.20; 95% CI 1.85 to 9.50), and the personality factor of agreeableness (OR 0.90; 95% CI 0.85 to 0.95).
Discussion
Our study confirmed a high prevalence of problem gambling in outpatients with a mood disorder. The prevalence of past-year problem gambling was equally high in BD (12.3%) and MDD (12.5%) populations. The rate of gambling was more than twice as high in men (19.5%) compared with women (7.8%) with BD, although men and women did not differ significantly in rates of gambling in the MDD population.
Problem gambling affects about 2% of people in the Canadian general population, 2 which would suggest that people with a mood disorder are 6 times more likely to meet criteria for problem gambling.
Problem gamblers in our study were more likely to have had no post-secondary education than nonproblem gamblers. This is consistent with a large epidemiologic survey in which problem gamblers had lower levels of educational attainment and people with post-graduate degrees reported the lowest rates for gambling. 17 There were also significant differences between gamblers and nongamblers in several areas of psychiatric comorbidity. Alcohol dependence conferred the highest risk for problem gambling in people with BD and MDD. The problem gambling population was also more than twice as likely to be at higher risk for suicide in the past month and have higher rates of anxiety disorders such as OCD and specific phobias, compared with nonproblem gamblers.
Using the NEO-FFI, the study also showed a consistent profile of high neuroticism, low openness, low agreeableness, and low conscientiousness in the gambling populations, compared with the nongambling population, although the differences in neuroticism and openness were largely accounted for by the MDD population. These findings have implications for identifying people at high risk for gambling pathology, as well as generating hypotheses regarding the etiology of gambling behaviour. For example, personality factors may mediate the risk for substance dependence and gambling in patients with a mood disorder.
To our knowledge, our study is the first to report on the temporal relation between onset of gambling behaviour and onset of mood disorders. Our investigation documents that most (71%) people with a mood disorder experienced the problems with gambling following the onset of mood disorder. The onset of problem gambling behaviour occurred earlier in men, compared with women, with MDD, but not BD. These observations corroborate with a previous report that documented an earlier age at onset of gambling problems in males. 18 People meeting criteria for problem gambling also had lower self-reported quality of life, similar to Grant and Kim, 19 who reported that a diminished quality of life affects the ability of people to interact socially, work effectively, and manage their home life. The Banff Consensus, 20 an expert panel invited by the Alberta Gambling Research Institute, concluded that quality of life is an important index of morbidity associated with gambling. Our study confirms that quality of life is indeed an important issue that needs to be addressed by clinicians for people with problem gambling and mood disorders.
People with MDD and problem gambling had higher self-reported anxiety (behavioural, cognitive, and somatic) than nonproblem gamblers, while people with BD and problem gambling had higher anxiety as captured by the somatic subscale only. These results substantiate the evidence from a previous report that anxiety is often a salient component of problem and PG behaviour. 21 People meeting criteria for problem gambling also had higher levels of clinician-rated depression, as quantified by the HDRS-7 and self-reported levels of depression as measured by the QIDS. This indicates the importance of exploring potential gambling behaviour in people with depression and, in addition, to address the level of depression in people with problem or PG.
There were numerous strengths to our study including the large sample size, administration of in-person interviews, and the use of reliable and structured diagnostic instruments and symptom scales. Conversely, several methodological issues should be acknowledged. First, subjects were not randomly selected which limits generalizability of these findings to people with a mood disorder in the general population. Second, the MINI-PLUS was shortened and did not include diagnoses for attention-deficit hyperactivity disorder and personality disorders, and lifetime incidence of anxiety disorders (with the exception of panic disorder and agoraphobia). Third, the TAM and the TAG scales are not validated measures. The 2 scales include a series of subjective questions that mirrored each other to ensure that a temporal onset could be extracted for comparisons. Fourth, causality of problem gambling cannot be inferred from the results of this study. Finally, the sample was predominantly Caucasian, which limited exploration of increased gambling pathology in non-Caucasian ethnoracial groups.
Conclusion
There is a higher prevalence of problem gamblers in both the BD and MDD populations as compared with community populations in Canada. These results also identify that gambling in mood disorder patients is highly comorbid with substance use and anxiety disorders, suggesting that detection of one condition should trigger an assessment and relevant concomitant treatment for all comorbid conditions. Problem gamblers suffer a diminished quality of life and this affects their psychological, social, and occupational well-being.
It is possible that people with depression engage in gambling in an attempt to enhance their mood. Some people with problem gambling become depressed owing to decreased quality of life and financial ruin. Mood symptoms are certain to affect motivation to gamble. The manic state involves pleasureseeking and risk-taking with little regard for consequences. Problem gambling can be viewed as sharing features with addictions and impulse-control disorders, both of which affect people with MDD and BD more frequently. 22, 23 The results of our study highlight the need for a greater focus on gambling problems in the mood disorder population. It is recommended that clinicians initiate screening for problem gambling in addition to substance disorders in their practice. These findings suggest that a screening tool such as the CPGI can be used to help clinicians identify patients at higher risk for problem gambling. Recommendations for future studies are to explore the temporal onset and comorbities of problem gambling and mood disorders and also to differentiate between different gambling severities of risk.
Résumé : Fréquence et corrélats des problèmes de jeu chez des patients ambulatories déprimés et bipolaires
Objective : Investiguer la fréquence du jeu de hasard chez les personnes qui ont reçu un diagnostic de trouble dépressif majeur (TDM) ou de trouble bipolaire (TB). Les objectifs secondaires étaient d'examiner : les différences selon le sexe des cotes du comportement de jeu, la relation temporelle entre l'apparition des troubles de l'humeur et du jeu pathologique, les comorbidités psychiatriques associées avec le jeu pathologique, et les influences du jeu pathologique sur la qualité de vie. Conclusion : Ces résultats confirment la prévalence plus élevée du jeu pathologique dans les populations du TDM et du TB, comparativement aux échantillons communautaires publiés précédemment. Notre étude identifie également les facteurs de risque des comportements de jeu au sein de ces populations.
Méthode
